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Appendix
Appendix 1
Lists of Countries and FAO-SUA Product Lines Used in 
Agribiom Comparison of Observed and Simulated Animal 
Food Productions (Table A1.1 and A1.2; Fig. A1.1)
Appendix 2
Review of the World Food Economy (Fig. A2.1, A2.2, A2.3, 
A2.4, A2.5, A2.6, A2.7, A2.8 and A2.9)
Appendix 3
Food Availability and Loss of Food Calories in the 
Agrimonde GO Scenario Definition of Loss and Waste of 
Food Calories
Establishing Food Availability Assumptions in the Agrimonde GO Scenario
Total regional and global food availabilities are provided in the Millennium Eco-
system Assessment (MA) report, however this document provides no breakdown by 
product (MA 2005b).
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Country Statistical period Region allocation
English name French name MA region Region fullname
Albania Albanie 1961–2003 OECD OECD 1990
Algeria Algérie 1961–2003 MENA Middle East and North 
Africa
Angola Angola 1961–2003 SSA Sub-Saharan Africa
Argentina Argentine 1961–2003 LAM Latin America
Armenia Arménie 1992–2003 FSU Former Soviet Union
Australia Australie 1961–2003 OECD OECD 1990
Austria Autriche 1961–2003 OECD OECD 1990
Azerbaijan, Republic 
of
Azerbaïdjan, 
République de
1992–2003 FSU Former Soviet Union
Bangladesh Bangladesh 1961–2003 ASIA Asia—Asie
Belarus Bélarus 1992–2003 FSU Former Soviet Union
Belgium-Luxembourg Belgique-Lux-
embourg
1961–2003 OECD OECD 1990
Benin Bénin 1961–2003 SSA Sub-Saharan Africa
Bolivia Bolivie 1961–2003 LAM Latin America
Bosnia and 
Herzegovina
Bosnie-Herzé-
govine
1992–2003 OECD OECD 1990
Botswana Botswana 1961–2003 SSA Sub-Saharan Africa
Brazil Brésil 1961–2003 LAM Latin America
Bulgaria Bulgarie 1961–2003 OECD OECD 1990
BurkinaFaso Burkina Faso 1961–2003 SSA Sub-Saharan Africa
Burundi Burundi 1961–2003 SSA Sub-Saharan Africa
Cambodia Cambodge 1961–2003 ASIA Asia
Cameroon Cameroun 1961–2003 SSA Sub-Saharan Africa
Canada Canada 1961–2003 OECD OECD 1990
Central African 
Republic
Centrafricaine, 
République
1961–2003 SSA Sub-Saharan Africa
Chad Tchad 1961–2003 SSA Sub-Saharan Africa
Chile Chili 1961–2003 LAM Latin America
China Chine 1961–2003 ASIA Asia
Colombia Colombie 1961–2003 LAM Latin America
Congo, Democratic 
Republic
of Congo, 
République 
démocratique 
du
1961–2003 SSA Sub-Saharan Africa
Congo, Republic of Congo, Répub-
lique du
1961–2003 SSA Sub-Saharan Africa
Costa Rica Costa Rica 1961–2003 LAM Latin America
Côte d’Ivoire Côte d’Ivoire 1961–2003 SSA Sub-Saharan Africa
Croatia Croatie 1992–2003 OECD OECD 1990
Cuba Cuba 1961–2003 LAM Latin America
Czech Republic Tchèque, 
République
1993–2003 OECD OECD 1990
Czechoslovakia Tchécoslovaquie 1961–1992 OECD OECD 1990
Denmark Danemark 1961–2003 OECD OECD 1990
Dominican Republic Dominicaine, 
République
1961–2003 LAM Latin America
Table A1.1  Countries selection and their allocation in MA regions
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Country Statistical period Region allocation
English name French name MA region Region fullname
Ecuador Équateur 1961–2003 LAM Latin America
Egypt Égypte 1961–2003 MENA Middle East and North 
Africa
El Salvador El Salvador 1961–2003 LAM Latin America
Eritrea Érythrée 1993–2003 SSA Sub-Saharan Africa
Estonia Estonie 1992–2003 OECD OECD 1990
Ethiopia Éthiopie 1993–2003 SSA Sub-Saharan Africa
Ethiopia PDR Éthiopie RDP 1961–1992 SSA Sub-Saharan Africa
Finland Finlande 1961–2003 OECD OECD 1990
France France 1961–2003 OECD OECD 1990
Gabon Gabon 1961–2003 SSA Sub-Saharan Africa
Gambia Gambie 1961–2003 SSA Sub-Saharan Africa
Georgia Géorgie 1992–2003 FSU Former Soviet Union
Germany Allemagne 1961–2003 OECD OECD 1990
Ghana Ghana 1961–2003 SSA Sub-Saharan Africa
Greece Grèce 1961–2003 OECD OECD 1990
Guatemala Guatemala 1961–2003 LAM Latin America
Guinea Guinée 1961–2003 SSA Sub-Saharan Africa
Guinea-Bissau Guinée-Bissau 1961–2003 SSA Sub-Saharan Africa
Guyana Guyana 1961–2003 LAM Latin America
Haiti Haïti 1961–2003 LAM Latin America
Honduras Honduras 1961–2003 LAM Latin America
Hungary Hongrie 1961–2003 OECD OECD 1990
Iceland Islande 1961–2003 OECD OECD 1990
India Inde 1961–2003 ASIA Asia
Indonesia Indonésie 1961–2003 ASIA Asia
Iran, Islamic Repub-
lic of
Iran, République 
islamique d’
1961–2003 MENA Middle East and North 
Africa
Ireland Irlande 1961–2003 OECD OECD 1990
Israel Israël 1961–2003 MENA Middle East and North 
Africa
Italy Italie 1961–2003 OECD OECD 1990
Jamaica Jamaïque 1961–2003 LAM Latin America
Japan Japon 1961–2003 OECD OECD 1990
Jordan Jordanie 1961–2003 MENA Middle East and North 
Africa
Kazakhstan Kazakhstan 1992–2003 FSU Former Soviet Union
Kenya Kenya 1961–2003 SSA Sub-Saharan Africa
Korea, Democratic 
People’s Republic
Corée, Répub-
lique populaire 
démocratique
1961–2003 ASIA Asia
Korea, Republic of Corée, Répub-
lique de
1961–2003 ASIA Asia
Kuwait Koweït 1961–2003 MENA Middle East and North 
Africa
Kyrgyzstan Kirghizistan 1992–2003 FSU Former Soviet Union
Laos Laos 1961–2003 ASIA Asia
Table A1.1 (continued) 
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Country Statistical period Region allocation
English name French name MA region Region fullname
Latvia Lettonie 1992–2003 OECD OECD 1990
Lebanon Liban 1961–2003 MENA Middle East and North 
Africa
Lesotho Lesotho 1961–2003 SSA Sub-Saharan Africa
Liberia Libéria 1961–2003 SSA Sub-Saharan Africa
Libyan Arab 
Jamahiriya
Libyen, Jama-
hiriya arabe
1961–2003 MENA Middle East and North 
Africa
Lithuania Lituanie 1992–2003 OECD OECD 1990
Macedonia, The Fmr 
Yug Republic
Macédoine, l’ex-
République 
Yougoslavie
1992–2003 OECD OECD 1990
Madagascar Madagascar 1961–2003 SSA Sub-Saharan Africa
Malawi Malawi 1961–2003 SSA Sub-Saharan Africa
Malaysia Malaisie 1961–2003 ASIA Asia
Mali Mali 1961–2003 SSA Sub-Saharan Africa
Mauritania Mauritanie 1961–2003 SSA Sub-Saharan Africa
Mexico Mexique 1961–2003 LAM Latin America
Moldova, Republic of Moldova, Répub-
lique de
1992–2003 FSU Former Soviet Union
Mongolia Mongolie 1961–2003 ASIA Asia
Morocco Maroc 1961–2003 MENA Middle East and North 
Africa
Mozambique Mozambique 1961–2003 SSA Sub-Saharan Africa
Myanmar Myanmar 1961–2003 ASIA Asia
Namibia Namibie 1961–2003 SSA Sub-Saharan Africa
Nepal Népal 1961–2003 ASIA Asia
Netherlands Pays-Bas 1961–2003 OECD OECD 1990
New Zealand Nouvelle-Zélande 1961–2003 OECD OECD 1990
Nicaragua Nicaragua 1961–2003 LAM Latin America
Niger Niger 1961–2003 SSA Sub-Saharan Africa
Nigeria Nigeria 1961–2003 SSA Sub-Saharan Africa
Norway Norvège 1961–2003 OECD OECD 1990
Pakistan Pakistan 1961–2003 ASIA Asia
Panama Panama 1961–2003 LAM Latin America
Paraguay Paraguay 1961–2003 LAM Latin America
Peru Pérou 1961–2003 LAM Latin America
Philippines Philippines 1961–2003 ASIA Asia
Poland Pologne 1961–2003 OECD OECD 1990
Portugal Portugal 1961–2003 OECD OECD 1990
Romania Roumanie 1961–2003 OECD OECD 1990
Russian Federation Fédération de 
Russie
1992–2003 FSU Former Soviet Union
Rwanda Rwanda 1961–2003 SSA Sub-Saharan Africa
Saudi Arabia Arabie saoudite 1961–2003 MENA Middle East and North 
Africa
Senegal Sénégal 1961–2003 SSA Sub-Saharan Africa
Sierra Leone Sierra Leone 1961–2003 SSA Sub-Saharan Africa
Table A1.1 (continued) 
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Country Statistical period Region allocation
English name French name MA region Region fullname
Slovakia Slovaquie 1993–2003 OECD OECD 1990
Slovenia Slovénie 1992–2003 OECD OECD 1990
Solomon Islands Salomon, Îles 1961–2003 ASIA Asia
South Africa Afrique du Sud 1961–2003 SSA Sub-Saharan Africa
Spain Espagne 1961–2003 OECD OECD 1990
Sri Lanka Sri Lanka 1961–2003 ASIA Asia
Sudan Soudan 1961–2003 SSA Sub-Saharan Africa
Suriname Suriname 1961–2003 LAM Latin America
Swaziland Swaziland 1961–2003 SSA Sub-Saharan Africa
Sweden Suède 1961–2003 OECD OECD 1990
Switzerland Suisse 1961–2003 OECD OECD 1990
Syrian Arab Republic Syrienne, Répub-
lique arabe
1961–2003 MENA Middle East and North 
Africa
Tajikistan Tadjikistan 1992–2003 FSU Former Soviet Union
Tanzania, United 
Republic of
Tanzanie, Répub-
lique unie de
1961–2003 SSA Sub-Saharan Africa
Thailand Thaïlande 1961–2003 ASIA Asia
Timor-Leste Timor oriental 1961–2003 ASIA Asia
Togo Togo 1961–2003 SSA Sub-Saharan Africa
Tunisia Tunisie 1961–2003 MENA Middle East and North 
Africa
Turkey Turquie 1961–2003 MENA Middle East and North 
Africa
Turkmenistan Turkménistan 1992–2003 FSU Former Soviet Union
Uganda Ouganda 1961–2003 SSA Sub-Saharan Africa
Ukraine Ukraine 1992–2003 FSU Former Soviet Union
United Arab Emirates Émirats arabes 
unis
1961–2003 MENA Middle East and North 
Africa
United Kingdom Royaume-Uni 1961–2003 OECD OECD 1990
United States of 
America
États-Unis 
d’Amérique
1961–2003 OECD OECD 1990
Uruguay Uruguay 1961–2003 LAM Latin America
USSR (ex-) URSS (ex-) 1961–1991 FSU Former Soviet Union
Uzbekistan Ouzbékistan 1992–2003 FSU Former Soviet Union
Venezuela, Boliv 
Republic of
Venezuela, 
République 
boliv du
1961–2003 LAM Latin America
Viet Nam Viet Nam 1961–2003 ASIA Asia
Yemen Yémen 1961–2003 MENA Middle East and North 
Africa
Yugoslavia SFR Yougoslavie FRS 1961–1991 OECD OECD 1990
Zambia Zambie 1961–2003 SSA Sub-Saharan Africa
Zimbabwe Zimbabwe 1961–2003 SSA Sub-Saharan Africa
Table A1.1 (continued) 
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Biomass Allocation
English name French name Compartment Species of origin
Wheat Blé VEGE Cere (cereal)
Rice (Milled Eq) Riz (Eq blanchi) VEGE Cere
Ricebran Oil Huile de son de riz VEGE Cere
Barley Orge VEGE Cere
Maize Maïs VEGE Cere
Maize Germ Oil Huile de germe de maïs VEGE Cere
Rye Seigle VEGE Cere
Oats Avoine VEGE Cere
Millet Millet VEGE Cere
Sorghum Sorgho VEGE Cere
Cereals, Other Céréales, Autres VEGE Cere
Brans Sons VEGE Cere
Cassava Manioc VEGE Root
Potatoes Pommes de terre VEGE Root
Sweet Potatoes Patate douce VEGE Root
Yams Ignames VEGE Root
Roots, Other Racines, autre VEGE Root
Sugar Cane Canne à sucre VEGE Suga (sugar plant)
Sugar Beet Betteraves à sucre VEGE Suga
Sugar, 
Non-Centrifugal
Sucre, non-centrifugé VEGE Suga
Sugar, Raw Equivalent Sucre, éq. brut VEGE Suga
Molasses Mélasse VEGE Suga
Beans Haricots VEGE Puls (pulses)
Peas Pois VEGE Puls
Pulses, Other Légumineuses, autres VEGE Puls
Treenuts Fruit coque VEGE Olea (oilseed)
Soyabeans Soja (fèves) VEGE Olea
Groundnuts (Shelled 
Eq)
Arachide (décortiquées) VEGE Olea
Sunflowerseed Tournesol (Graines) VEGE Olea
Rape & Mustardseed Colza, moutarde (graines) VEGE Olea
Cottonseed Coton (graines) VEGE Olea
Coconuts (Incl Copra) Coco (inclus le coprah) VEGE Olea
Sesameseed Sésame (graines) VEGE Olea
Palmkernels Palme (amandes) VEGE Olea
Olives Olives VEGE Olea
Oilcrops, Other Plantes oléifères, autres VEGE Olea
Soyabean Oil Huile de soja VEGE Olea
Groundnut Oil Huile d’arachide VEGE Olea
Sunflowerseed Oil Huile de tournesol VEGE Olea
Rape & Mustard Oil Huile de colza, moutarde VEGE Olea
Cottonseed Oil Huile graines de coton VEGE Olea
Sesameseed Oil Huile de sésame VEGE Olea
Oilcrops Oil, Other Huiles végétales, Autres VEGE Olea
Soyabean Cake Tourteau de soja VEGE Olea
Groundnut Cake Tourteau d’arachide VEGE Olea
Table A1.2  FAO-SUA product lines and their allocation into compartments of food biomass 
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Biomass Allocation
English name French name Compartment Species of origin
Sunflowerseed Cake Tourteau de tournesol VEGE Olea
Rape and Mustard 
Cake
Tourteau de colza et de moutarde VEGE Olea
Cottonseed Cake Tourteau de coton VEGE Olea
Sesameseed Cake Tourteau de sésame VEGE Olea
Oilseed Cakes, Other Tourteau, autres VEGE Olea
Palmkernel Oil Huile de palmistes VEGE Olea
Palm Oil Huile de palme VEGE Olea
Coconut Oil Huile de coco VEGE Olea
Olive Oil Huile d’olive VEGE Olea
Palmkernel Cake Tourteau de palmiste VEGE Olea
Copra Cake Tourteau de coprah VEGE Olea
Tomatoes Tomates VEGE Vege (vegetables)
Onions Oignons VEGE Vege
Vegetables, Other Légumes, autres VEGE Vege
Oranges, Mandarines Oranges, mandarines VEGE Frui (fruit)
Lemons, Limes Citrons, limes VEGE Frui
Grapefruit Pamplemousse VEGE Frui
Citrus, Other Agrumes, autres VEGE Frui
Bananas Banane VEGE Frui
Plantains Plantains VEGE Frui
Apples Pommes VEGE Frui
Pineapples Ananas VEGE Frui
Dates Datte VEGE Frui
Grapes Raisin VEGE Frui
Fruits, Other Fruits, Autres VEGE Frui
Sweeteners, Other Édulcorants, autres VEGE Othe (other)
Honey Miel VEGE Othe
Pimento Piments VEGE Othe
Spices, Other Épices, autres VEGE Othe
Misc. Food Divers alimentaire VEGE Othe
Coffee Café VEGE Othe
Cocoa Beans Fève de cacao VEGE Othe
Tea Thé VEGE Othe
Pepper Poivre VEGE Othe
Cloves Clou VEGE Othe
Wine Vin VEGE Alco (alcohol)
Beer Bière VEGE Alco
Beverages, Fermented Boissons fermentées VEGE Alco
Beverages, Alcoholic Boissons alcoolisées VEGE Alco
Bovine Meat Viande de bovins RUMI Rumi (ruminant)
Mutton & Goat Meat Viande d’ovins, caprins RUMI Rumi
Meat, Other Viande, autres RUMI Rumi
Offals, Edible Abats comestible RUMI Rumi
Milk (Excl Butter) Lait (Excl Beurre) RUMI Rumi
Butter, Ghee Beurre, Ghee RUMI Rumi
Cream Crème RUMI Rumi
Table A1.2 (continued) 
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To quantify the calories available by origin (plant, grazing/monogastric animal, 
fresh water/marine) for each region in the Global Orchestration scenario of the MA, 
we extrapolated as follows.
Land Animal Products
Regional meat and cereal consumption trends in kilograms between 1997 and 2050 
are provided in the MA report. These trends in the Global Orchestration scenario 
served as a basis to quantify the availability of animal calories in the Agrimonde 
GO scenario. By applying this trend coefficient to figures on the availability of food 
from land animals (meat, milk and dairy products, eggs, etc.), for 2000, we were 
able to extrapolate the availability of animal calories for each region in Agrimonde 
GO.
NB: Food availabilities in 2000 were calculated on the basis of FAOSTAT 1 data 
and are the same in Agrimonde 1 and Agrimonde GO (Chap. 2).
Biomass Allocation
English name French name Compartment Species of origin
Fats, Animals (Raw) Graisses animales (Crue) RUMI Rumi
Meat Meal Farines de viande RUMI Rumi
Pigmeat Viande de porc MONO Pigs (pig)
Poultry Meat Viande de volailles MONO Poul (poultry)
Eggs Œufs MONO Poul
Freshwater Fish Poissons d’eau douce AQUA Aqua (freshwaters 
species)
Fish, Body Oil Huiles de poissons MARI Mari (marine 
species)
Fish, Liver Oil Huiles de foie de poisson MARI Mari
Demersal Fish Perciform MARI Mari
Pelagic Fish Poissons pélagiques MARI Mari
Marine Fish, Other Poissons marins, autres MARI Mari
Crustaceans Crustacés MARI Mari
Cephalopods Céphalopodes MARI Mari
Molluscs, Other Mollusques, autres MARI Mari
Meat, Aquatic 
Mammals
Viande d’animaux aquatiques MARI Mari
Aquatic Animals, 
Other
Animaux Aquatiques, Autres MARI Mari
Fish Meal Farines de poisson MARI Mari
Aquatic Plants Plantes aquatiques MARI Mari
Table A1.2 (continued) 
Appendix 
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Fig. A1.1  Observed and simulated animal food productions (1961–2003). Comparison of 1961–
2003 animal food productions observed and simulated (Gkcal of proteins), with regional produc-
tion functions used for the Agrimonde foresight, in two categories of animal product: ruminants 
and large herbivore animals ( RUMI, grazing animals), monogastric animals ( MONO, non-grazing 
animals). Production estimates and production simulations by MA region, 1961–2003. (Source: B. 
Dorin & T. Le Cotty, based on FAO data)
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Fig. A1.1  (continued)
Aquatic Products
Qualitative data on fishing and aquaculture in the MA scenarios have been convert-
ed into annual growth rates of regional production. In so far as, for sake of simplic-
ity, we assume in the Agrimonde scenarios that the apparent regional consumption 
of aquatic products is equal to the regional production, these annual production 
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Fig. A2.1  Human populations (1961–2005). Human populations (million inhabitants) under 3 
categories: World estimates (Agribiom countries) and by MA region. (Source: B. Dorin, computed 
from FAO data)
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Fig. A2.2  Food availabilities (1961–2003). Average per capita apparent consumption of food 
(kcal/cap/day) under 5 categories of food origin: World estimates (Agribiom countries) and by 
MA region. (Source: B. Dorin, computed from FAO data)
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Fig. A2.3  Land uses (1961–2005). Land area (million hectares) under 5 categories of occupation: 
World estimates (Agribiom countries) and by MA region. (Soure: B. Dorin, computed from FAO 
data)
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Fig. A2.4  Potential croplands (2000). Land area (million hectares) under 6 categories of potential 
croplands (crops: “all”, input level: “mix”): World estimates (Agribiom countries) and by MA 
region. (Source: B. Dorin, computed from IIASA-FAO data (GAEZ, Fischer et al.))
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Fig. A2.5  Food productions (1961–2003). Gross production of food calories (Gkcal/day) under 
5 categories of food origin: World estimates (Agribiom countries) and by MA region. (Source: B. 
Dorin, computed from FAO data)
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Fig. A2.6  Land productivities (1961–2003). Production of food calories (kcal/day) per hectare (or 
100 ha) of 3 major areas: World estimates (Agribiom countries) and by MA region. (Source: B. 
Dorin, computed from FAO data)
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Fig. A2.7  Uses of plant food products (1961–2003). Use of plant food calories (Gkcal/day) under 
5 categories of use: World estimates (Agribiom countries) and by MA region. (Source: B. Dorin, 
computed from FAO data)
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Fig. A2.8  Shares of plant food uses (1961–2003). Share (%) of various categories of plant food 
uses over total inventoried plant food use: FOOD human food, FEED animal feed, VANA other 
non-food uses, SEED seed, WAST waste (between harvest and sale to households); n.a., statistical 
discrepancies and/or non-inventoried uses Estimates by MA region (Agribiom countries). (Source: 
B. Dorin, computed from FAO data)
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Fig. A2.9  Food Trade (1961–2003). Independence rate in food calories (%), i.e. Net trade of food 
(Exports—Imports, in Gkcal)/Total uses of food products (Gkcal), according to a few categories 
of food origin: World estimates (Agribiom countries) and by MA region. (Source: B. Dorin, com-
puted from FAO data)
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growth rates enabled us to calculate regional availabilities of aquatic calories for the 
Agrimonde GO scenario in 20501.
Plant Products
Plant calorie availabilities in the Agrimonde GO scenario correspond to the remain-
ing calories needed to attain the level of total regional availabilities in the MA Glob-
al Orchestration scenario. They are obtained as follows:
Loss and Waste of Calories at the Different Stages Between Production  
and Final Consumption
Certain sources estimate vast amounts of loss: a global average of 30 % is estimated 
by (Smil 2000); this loss is distributed evenly between loss at the time of harvesting 
and loss at the retail and consumption stages.
This loss differs considerably between developed and developing countries:
• in the former, most waste is by consumers and the catering industry: up to 30 % 
for example in the US (Kantor et al. 1997) and the UK (WRAP 2008),
• in developing countries, most loss is in the fields (20–40 %) and then during 
transport and storage (Kader 2005) (Fig. A3.1).
Appendix 4
Land areas in Agrimonde GO
Land use statistics mobilised by the MA and Agribiom show three noteworthy dif-
ferences:
• the land uses defined by the FAO, on which Agribiom draws, and those defined 
by the MA differ,
• the total surface area of emerged land per region also differs (a difference of 
1–2 % exists between MA and FAO data),
• certain countries for which data are lacking or uncertain have been excluded in 
Agribiom.
1 Note that the level of consumption of aquatic products is low compared to that of plant or land 
animal products. It never exceeds 2 % of the total calories consumed.
Plant availabilities  Total availabilities  Land animal = − availabilities  Aquatic availabilities−
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The combination of these differences result in noteworthy discrepancies between 
total surface areas per region. In 2000, significant differences existed in culti-
vated areas between MENA, FSU and, to a lesser extent, LAM and ASIA. On 
average, the cultivated area in Agribiom is slightly smaller than that in the MA 
(Table A4.1). Total areas of pastures and especially of forests are much smaller 
in Agribiom.
To build the Agrimonde GO scenario based on the land use assumptions of the 
MA Global Orchestration scenario but on bases comparable to those of Agrimonde 
1, the following corrections were made to the MA land surface areas:
????????? ?????????? ??????????? ?????????????????????????????? ????????????????????????????????????????? ???????????????????? ????????????????? ???????????????????????????? ???????????????????????????????????????? ????????????????????????????????????
Fig. A3.1  Loss and waste of calories at the different stages between production and final con-
sumption. 1 Loss before reaching consumers is recorded in FAO statistics. These figures include 
neither loss in the field, nor waste in the final consumption stage. The global average recorded by 
FAO in 2003 is 4 % of all use. This loss is explicitly taken into account in the assumptions made 
for calculating resource-use balances for 2050. As it is not analysed in depth in Agrimonde, it is 
represented in a highly conventional way. In Agrimonde 1 it never exceeds 4 %—In Agrimonde 
1, it is assumed that the proportion of loss, before food reaches consumers, in total use in a given 
region was 4 % when its value in 2003 exceeded 4 %, and was maintained when its value in 2003 
was lower than 4 % of total regional uses -, in Agrimonde GO the regional percentage of 2003 is 
maintained for 2050. 2 Waste after reaching consumers is included in food availability and there 
are no FAO statistics for this form of loss. In Agrimonde 1 the assumption of the reduction of 
this waste could be an important explanatory factor in managing the level of food availability per 
capita in 2050
  
Table A4.1  Land use in 2000 in Agribiom and in the MA (million ha)
Region Cultivated areasa (Mha) Pastures (Mha) Forests (Mha)
MA Agribiom MA Agribiom MA Agribiom
SSA  188  192  917  565  501  637
LAM  172  162  604  781  939  937
ASIA  456  454  645  359  459  497
FSU  216  203  320  327  1,271  843
OECD  417  418  732  752  1,295  979
World  1,543  1,512  3,505  3,339  4,483  3,926
a Including NFCA non-food cultivated area, MA millennium Ecosystem Assessment
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Table A4.2  Land use in 2050 in the Agrimonde GO and MA Global Orchestration scenarios (mil-
lion ha)
Regions Cultivated areas (Mha) Pastures (Mha) Forests (Mha)
MA GO Agrimonde 
GO
MA GO Agrimonde 
GO
MA GO Agrimonde 
GO
MENA    96    93  318  320   9   22
SSA  301  303  1,205  1,161  276  437
LAM  265  266  545  548  932  931
ASIA  498  504  726  735  386  442
FSU  219  223  208  212  1,389  945
OECD  457  467  595  608  1,428  1,110
World  1,836  1,856  3,596  3,584  4,421  3,887
• a regional corrective coefficient was applied, so that the total surface areas of the 
regions in the MA would correspond to those of Agribiom,
• the surface area of countries not taken into account in Agribiom was removed 
from the corresponding regions in the MA, taking into account current land use 
in these countries,
• the cultivated areas and pastures in 2050 in a particular region in the Agrimonde 
GO scenario were obtained by applying respectively the percentage of cultivated 
areas and of pastures to the total surface area of the region in 2003, in the MA 
Global Orchestration scenario,
• due to the high level of disparity between the MA and Agribiom definitions, the 
surface areas of forests are obtained by applying the above method as well as a 
regional corrective coefficient which most adequately reflects the evolution of 
forest areas between 2000 and 2050.
Table A4.2 below integrates these four levels of correction.
Appendix 5
Main Quantitative Assumptions of Agrimonde Scenarios 
Process for Attaining a Resource-Use Balance
Main Quantitative Assumptions of Agrimonde Scenarios
See tables on the following pages (Table A5.1 and A5.2).
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Process for Attaining a Resource-Use Balance in the Two Variants
Stages in Attaining a Balance in Variant 1
Stage 1: Calculation of Needs Plant calorie requirements for animal feed are cal-
culated so that a region’s production of animal calories is equal to its needs. Produc-
tion functions are used to deduce the quantity of feed needed to achieve the targeted 
animal production (exogenous variable) given the area under pastures (exogenous 
variable).
All the other needs in plant and animal calories were set as exogenous variables 
by the panel.
Stage 2: Achieving Regional Balances Through Trade Plant calories
There are two possibilities:
Animal calories
The calorie balance is attained in Stage 1. Each region produces the exact amount 
of calories that it uses.
• the region’s production of plant calories does not cover all of its needs; it there-
fore imports plant calories corresponding to the difference between all of its 
needs (defined above) and its initial plant resources,
• the region’s production covers its needs; it can export calories corresponding 
to the difference between its plant production and its regional needs as defined 
above.
Stage 3: Global Adjustment The global trade balance serves to check whether 
total use corresponds to total resources. If the needs and resources of each region 
are balanced—after trade—then there will be a global balance and the quantitative 
assumptions of the scenario will be coherent. The quantity of exportable calories is 
equal to the need for imports. Otherwise, the global situation may be discussed by 
the panel (the scenario has a surplus or deficit).
Stages in attaining a balance in Variant 2
The stages in attaining the balance are as follows.
Stage 1: Calculating Calorie Needs Needs in plant and animal calories are all 
exogenous variables, except for plant calorie needs for animal feed.
Stage 2: achieving regional balances through trade There are three possibilities:
• the region’s plant production does not cover its plant calorie needs for human 
food. In this case, the region imports the plant calories corresponding to its hu-
man needs (all uses except animal feed). Its animal production is calculated by 
the production functions using pastures (exogenous variable in the scenario) but 
not other plant calories. It imports the animal calories that it lacks to meet its 
needs,
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• the region’s plant production covers its human plant calorie needs but not its 
needs in animal feed (to meet the regional population’s animal calorie needs). 
The region therefore imports animal calories to cover these needs,
• the region’s plant production is enough to cover its human needs in plant calories 
and its needs in animal feed (to cover the population’s needs in animal calories).
The region therefore exports (together with all exporting regions, and in the same 
quantity) the plant calories needed to satisfy the needs of those regions that import 
plant calories, and uses all the rest for its animal production. Excess animal produc-
tion is exportable.
Stage 3: Global Balance The global trade balance enables us to check whether the 
total of all use corresponds to the total of all resources. If each region’s needs and 
resources—after trade—are balanced, then there is a global balance, and the sce-
nario’s quantitative assumptions are coherent. Otherwise, the global situation may 
be discussed by the panel (the scenario has a surplus or a deficit).
Appendix 6
Assumptions on the Qualitative Dimensions  
of the Agrimonde Scenarios
Within the framework of the dimensions and variables of the Agrimonde system 
presented in Chap. 1 (Table 1.1), the first dimension groups together variables of 
a contextual and global nature, while the other dimensions include variables likely 
to have a more direct impact since they are situated closer to the heart of agricul-
tural and food systems. This framework enabled us to explore in greater detail the 
qualitative dimensions left open in the first steps of scenario-building [scenario-
building principles (Chap. 4), quantification (Chaps. 5 to 8), and analysis in terms of 
comparison, coherence and drivers of change (Chap. 9)]. For Agrimonde GO, apart 
from the assumptions associated with demographic trends (which are the same as 
in the Agrimonde 1 scenario, causing demographic pressures to be similar), the as-
sumptions on the qualitative variables are based on our understanding of the Global 
Orchestration scenario as proposed in the MA report (MA 2005b).
The Global Context
Strong Growth in Both Scenarios, but Different Urban and Rural Population 
Dynamics
In the scenario-building carried out in the preceding chapters, identical assumptions 
are made on the world’s population in the two Agrimonde scenarios (some 9 billion 
inhabitants in the world in 2050). The assumptions on urbanisation and the rural 
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exodus, economic growth and income distribution on a global scale are limited to 
some extent by the scenario-building principles and the quantitative assumptions 
on agricultural resources and uses. In Agrimonde 1, the pace of urbanisation has 
reached a stabilisation phase. In this sense it differs from Agrimonde GO, in which 
it is accelerating as a result of very rapid technological progress in agriculture, 
geared towards capital-labour substitution.
In Agrimonde 1, agricultural development, coupled with increased food con-
sumption in kilocalories in the regions currently situated below the world aver-
age, seems complementary to strong global economic growth and more equitable 
income distribution. In the OECD region, whose mean consumption in kilocalories 
declines by a quarter, an assumption of ‘degrowth’ would have been feasible. How-
ever, given the pace of the other regions’ development and economic take-off, it 
seems more coherent to imagine that the extent of markets for industrial, service 
and agricultural products (as the regions of ASIA, MENA, and SSA still have short-
ages) drives the growth of the rich countries. Moreover, the drop in the mean level 
of kilocalories consumed in this region is associated with an improvement in the 
quality of the products consumed. It is therefore compatible with stable or even 
increasing average household food budgets. Very strong world economic growth 
is an assumption of the Agrimonde GO scenario. It stems from rapid technological 
progress and trade liberalisation, which are assumed to allow for economic take-off 
and subsequently a fairer distribution of the world’s income (Table A6.1).
The pace of progress in knowledge, very rapid in Agrimonde GO, seems to be 
equalled in Agrimonde 1. This has resulted in an improvement in market and insti-
tutional infrastructures, higher levels of qualifications, and innovation diffusion in 
developing countries. It has also allowed for improvements in energy efficiency and 
the development of renewable energies as substitutes for fossil fuels, to limit green-
house gas emissions. More generally, as the protection of the environment and natu-
ral resources is a high priority in this scenario, a multitude of innovations must be 
developed to allow for more sustainable modes of production of goods and services.
Table A6.1  Global context
Agrimonde GO Agrimonde 1
Population 9 bn inhabitants (half in ASIA) 9 bn inhabitants (half in ASIA)
Urbanisation and rural exodus Acceleration Stabilisation
Economic growth Very strong Strong, driven by growth in 
developing countries
Advances in knowledge Very fast Very fast
Income distribution More equitable owing to the 
decline in rural poverty
Far more equitable owing to 
decline in rural poverty and 
reduction of North-South 
inequalities
Agricultural commodity prices Wheat and maize: increase Real prices on an upward 
curve
Rice and animal products: 
decreasea
With high level of volatility at 
the beginning of the period
a These evolutions are a result of MA simulations
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The mode of quantification of the Agrimonde scenarios does not allow for agri-
cultural price trends to be determined, as resource-use balances are not market equi-
libriums. Demographic pressure and the increase in the mean per capita income im-
plied by the quantitative scenario, on the demand side, and the type of technological 
progress foreseen (innovations to meet multiple objectives, rather than the central 
objective of increasing yields), on the supply side, point to increasing agricultural 
prices in the medium-long term. Moreover, it seems likely that the repetition of food 
crises such as that of 2008 would be one of the factors of emergence of the Agri-
monde 1 scenario. This scenario could therefore be characterised by strong price 
volatility at the beginning of the period. For Agrimonde GO, the work of the MA 
experts, which was based on economic modelling, is intended to be more precise as 
regards price trends. While the tensions related to demand result in increases in the 
price of wheat and maize, technological progress allows for a decrease in the price 
of rice and animal products.
International Regulations
Strong International Cooperation To Favour Trade, in Both Scenarios, Coupled 
with Ambitious Environmental Regulations in Agrimonde 1
Even if they are relatively open in the Agrimonde 1 scenario, international political 
relations have to allow not only for extensive trade in agricultural products (more 
than in Agrimonde GO) but also for highly ambitious environmental regulations 
(weak in Agrimonde GO). Thus, irrespective of the scenario, they are characterised 
by a high level of international cooperation. This cooperation may be driven by a 
dominant actor or else result from a multipolar geopolitical configuration. In both 
scenarios international regulations have to be accompanied by massive North-South 
capital flows, as development is one of the priorities.
In Agrimonde 1, the regulations of agricultural trade must:
• prevent price distortions unfavourable to the development of agriculture in de-
veloping countries,
• allow for temporary exemptions for countries whose development is based es-
sentially on agriculture,
• make it possible to reveal the environmental costs associated with agricultural 
activities, to encourage farmers to develop more sustainable farming systems.
The scenarios do not specify the modalities of implementation of international regu-
lations. In Agrimonde 1 we can foresee an organisation of international trade similar 
to those of the early twenty-first century. Alternatively, it may be radically different 
with, for example, the creation of an agricultural trade organisation responsible for 
guaranteeing food security.
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The Dynamics of Agricultural Production
Production, at the heart of the Agrimonde system, is strongly limited by the sce-
nario-building principles and quantitative assumptions. On the other hand, in both 
scenarios the dynamics of agri-food industries are left open (Table A6.2).
Scenarios of Highly Dynamic Agricultures, Distinguished by Land Use Patterns 
and Social Forms of Production
Total areas under agricultural production (cultivated land and pastures) have in-
creased more in Agrimonde GO than in Agrimonde 1. Although in Agrimonde 1 
the cultivated areas have increased more, this is largely offset by the reduction of 
pastures. As noted in Chap. 9, Agrimonde GO and Agrimonde 1 represent two very 
different strategies to implement the trade-off between increasing cultivated areas 
and improving yields. In Agrimonde GO, cultivated areas increase more moderately 
than in Agrimonde 1 but yields increase faster owing to production technologies 
that make it possible to substitute capital for labour and to substantially increase 
production per hectare. In Agrimonde 1 production technologies are based on eco-
logical intensification; they make it possible to maintain or even to increase yields 
while strongly limiting dependence on fossil fuels, the use of inputs, and conse-
quently the impacts of agricultural activities on ecosystems.
In both scenarios, investments in agricultural production at the farm level as well 
as the infrastructure level have increased steeply, especially in developing coun-
tries. Whereas in Agrimonde GO fairly large investments have been made in irriga-
tion, in Agrimonde 1 this applies only in SSA, for production technologies in this 
scenario favour water conservation in ecosystems and suitable cropping patterns. In 
Table A6.2  International Regulations
Agrimonde GO Agrimonde 1
International political relations Multilateral cooperation 
prevails
Strong international 
cooperation
Organisation of international 
trade
Liberalisation Liberalisation but signifi-
cant exceptions both for 
agricultural countries and to 
preserve the environment
International agreements on 
climate
None Ambitious
International agreements on 
biodiversity
None Ambitious
Governance and management 
of sanitary risks
Effective owing to global coor-
dination and technological 
progress
Effective owing to global coor-
dination and the resilience 
of ecosystems
Governance and management 
of marine resources
In reaction to ecological crises Proactive and effective
North-South capital flows Significant Significant
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this scenario the multifunctionality of agriculture in rich countries is accompanied 
by major investments in landscape management, the prevention of natural risks and, 
more generally, the collective management of natural resources (Table A6.3).
The scenario-building principles imply highly contrasting social forms of pro-
duction in the two scenarios. While Agrimonde GO is characterised by the indus-
trialisation of agriculture, Agrimonde 1 is based on more varied social forms of 
production.
The Dynamics of Agri-Food Industries are Decisive for the Future of Food and 
Agriculture but are Difficult to Apprehend through Quantitative Scenarios Alone
The two scenarios remain vague as regards industrial organisation and production 
technologies in the food-processing sector, even though these aspects will be deci-
sive for the future of agricultural and food systems. While concentration, process 
automation, and the strive for economies of scale appear to be consistent with the 
spirit of the Agrimonde GO scenario, Agrimonde 1 is more a scenario of diversity 
of entrepreneurial forms, where SMEs, cooperatives and multinational firms coex-
ist. Production technologies are oriented more towards economies of variety or a 
valorisation of co-products and waste.
Table A6.3  Dynamics of agricultural production
Agrimonde GO Agrimonde 1
Production areas Maintenance of pastures and 
extension of cultivated areas 
(two-thirds biofuels)
Steep reduction of pastures and 
significant extension of culti-
vated surfaces (just over one 
third with biofuels)
Investments in farming Heavy investments, especially 
in irrigation
Heavy investments in developing 
countries
Investments in infrastructures 
and public goods
Heavy investments, especially 
in developing countries and 
for irrigation
Heavy investments in developing 
countries
Geared towards multifunctional-
ity in rich countries
Social forms of production Strong presence of capitalistic 
forms
Diversity
Strong component of peasant and 
family farming in developing 
countries
Production techniques Intensification, technological 
standardisation, and strong 
development of GMOs
Ecological engineering, biotech-
nologies, local adaptation
Processing (agro-industry): 
organisation and produc-
tion technologies
Concentration, automation of 
processes, strive for econo-
mies of scale
Diversity of entrepreneurial 
forms—Search for economy 
of variety, valorisation of co-
products and waste
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Dynamics of Biomass Consumption
Dietary Trends: Continuation in Agrimonde GO, Radical Changes in Agrimonde 1
Agrimonde GO is intended to be a trend-based scenario as regards diet, since food 
consumption, especially food of animal origin, increases with income. Agrimonde 1, 
on the other hand, foresees major changes in diet linked to environmental and above 
all nutritional concerns, with the struggle against obesity being a key objective. 
While the quantitative assumptions concern only the mean number of kilocalories 
consumed in the different regions, and their distribution in terms of origin (plant, 
non-grazing animals, grazing animals, aquatic), it seems probable that the strong 
shifts marking them are also accompanied by major changes in food consumption 
practices and, more generally, lifestyle, especially in those regions that experience 
a decrease in total calorie consumption. We can consider that Agrimonde 1 main-
ly represents a scenario in which consumers in rich countries reinvest time in the 
preparation of meals, buy more raw products in shorter distribution channels, and so 
on. However we may also see the catering industry as an ideal means for changing 
food-related behaviours and disseminating messages on nutritional policies.
In the world of the Agrimonde GO scenario, citizens trust in science to control 
sanitary and environmental risks, whereas in the scenario-building principles of 
Agrimonde 1 no reference is made to citizens’ awareness of sanitary issues. Citizens 
in Agrimonde 1 are however keenly aware of environmental protection as it is a 
priority. This is reflected in their consumption behaviours and in the pressure they 
bring to bear on public policy-makers.
Energy and Food Needs do not Compete in Either of the Scenarios, but for 
Different Reasons
In both scenarios the demand for biomass for energy purposes has increased sub-
stantially by 2050 compared to the beginning of the century2. It has not however 
entered into competition with the food demand, even though the reasons differ in 
the two scenarios. In Agrimonde GO, yield increases have made it possible to sat-
isfy both types of need. In Agrimonde 1 only regions with an agricultural potential 
allowing for positive resource-use balances produce biofuels for the energy market. 
Not only do the other regions produce few biofuel crops, but when they do it is 
for the farms’ own energy autonomy. Highly contrasting assumptions can be made 
concerning the industrial consumption of biomass (excluding energy) in the two 
scenarios, even though Agrimonde 1 corresponds essentially to a scenario in which 
the search for substitutes to oil encourages the replacement of traditional carbo-
chemistry by biomass-based carbochemistry (Table A6.4).
2 At global level areas used for biofuel crops are similar in both Agrimonde scenarios. Compared 
to the other MA scenarios, the biofuel areas in Global Orchestration are greater than those of the 
Order from Strength and TechnoGarden scenarios, but less than those of Adapting Mosaic.
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The Actors’ Strategies
Trade Encouraged Irrespective of the Scenario and Notwithstanding Contrasting 
Political Philosophies
The public and private actors’ strategies in the field of agriculture and food are 
determining factors in both scenarios. In Agrimonde GO, support for agricultural 
production has gradually waned, in compliance with international trade agreements. 
Public action is generally reactive, whether it concerns nutrition, the environment, 
or energy (its only reason to encourage energy efficiency gains is to cope with the 
scarcity of fossil fuels).
In Agrimonde 1, trade in agricultural products must be strongly encouraged. Di-
rect support for production is therefore destined to disappear (it was allowed only 
during the agricultural take-off phase in those countries most dependent on agricul-
ture). The liberalisation of trade has not however been accompanied by less govern-
ment intervention. Public intervention has been decisive and proactive, and aimed 
at regional development, protection of ecosystems, and climate change adaptation 
and mitigation. In this respect, an assumption of ambitious policies promoting re-
newable energies on a decentralised basis would be fairly coherent in Agrimonde 
1, especially in countries where energy access problems are currently an obstacle 
to development, but also in cities, through waste recovery or energy-autonomous 
buildings. As regards transport, we can imagine that by 2050 the use of electric ve-
hicles will be standard practice owing to massive investments in public research and 
to policies to support private investments, with the aim of removing the technical 
and economic obstacles related to fuel cells (cell durability, sustainable production, 
safe distribution and hydrogen storage, etc.). Finally, nutrition-related policies are 
also highly ambitious in Agrimonde 1, but their modalities are yet to be explored. 
Table A6.4  Dynamics of biomass consumption
Agrimonde GO Agrimonde 1
Consumption habits and diets Steep increase in total calorie 
intake and in the consump-
tion of meat and fish
Major changes, especially 
related to poverty alleviation 
and, for the more wealthy, 
nutritional concerns
Society’s awareness of sanitary 
issues
Trust in science’s ability to 
find solutions
Society’s awareness of environ-
mental issues
Trust in science’s ability to 
find solutions
Acute awareness: the environ-
ment is a social priority
Consumption of biomass for 
energy production
High High, geared towards the 
autonomy of farms in 
regions with a shortage of 
food calories
Consumption of biomass for 
the production of industrial 
goods
Biomass-based carbochem-
istry gradually replaces 
petrochemistry
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They have been highly innovative compared to the beginning of the century, and 
have impacted significantly on diet and more generally on lifestyles.
More Balanced Influence of Private Actors in Agrimonde 1
In Agrimonde GO large multinational corporations increase their weight in the agri-
food value chain, while the other actors likely to weigh on public policies—such 
as professional agricultural organisations or NGOs (non-governmental organisa-
tions)—are more in the background, even though NGOs have been key players in 
making development a top priority on international policy agendas. The influential 
power of private actors seems to be more balanced in Agrimonde 1. This is be-
cause the agri-food sector has not experienced the concentration trend specific to 
Agrimonde GO, as a variety of actors co-exist (in terms of products offered, and 
of size and type of enterprise). Moreover, while professional agricultural organisa-
tions have seen their power grow substantially in developing countries (to allow for 
a rebalancing of the respective influence of city-dwellers and rural populations on 
policies), the power of agricultural organisations has probably been counteracted by 
environmental NGOs in rich countries.
Knowledge and Technologies in the Field of Agriculture and Food
Scenarios of Major Efforts in Research and Innovation, for DIfferent Purposes and 
with Specific Modes of Knowledge Production and Dissemination (Table A6.5)
In these two scenarios the public- and private-sector research and innovation effort 
in the food and agricultural field has had to be massive and largely international. 
It has been complementary to heavy investments in training farmers in developing 
countries. Global food security is a major challenge in both scenarios and relies 
on the valorisation of the diversity of the world’s agricultural potential. While in 
Agrimonde GO the objective of innovations is primarily to increase yields, in Agri-
monde 1 these increases must be compatible with the objectives of protecting eco-
systems and reducing dependence on inputs. In Agrimonde 1, strong incentives are 
provided in this respect, through national and international framework policies for 
public and private research. Ecological intensification, with the decisive progress 
in knowledge on ecosystems that it implies, is based on a transformation of modes 
of production and dissemination of knowledge It necessitates extensive training for 
farmers in developing regions and rich countries alike (Table A6.6).
The Agrimonde 1 scenario remains vague as regards knowledge to be developed 
in the field of nutrition, even though, as we have seen, such knowledge is essential 
for its credibility. Yet it seems that in Agrimonde 1 the challenge represented by 
the struggle against obesity has been met owing to breakthroughs in knowledge, 
including on food-related behaviours, to back up public policies. Beyond the nu-
tritional field as such, Agrimonde 1 assumes that organisational innovations in the 
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processing-distribution channels have led to significant reductions in losses and 
waste at that level.
In Agrimonde GO the strengthening of intellectual property rights (IPR), in-
cluding on living organisms, is one of the factors at the origin of the research 
and innovation effort. It is nevertheless challenged by the developing countries, 
as described in the Global Orchestration scenario proposed by the MA experts. 
In Agrimonde 1 the quantification of the assumptions and the scenario-building 
principles do not enable precise conclusions to be drawn on the evolution of IPR. 
The scenario nevertheless seems to be consistent with larger possibilities of ex-
emptions to cope with major public health, environmental or food security prob-
lems, when the impossibility of acquiring licences threatens agricultural develop-
ment capacities.
Table A6.5  Actors’ strategies
Agrimonde GO Agrimonde 1
States’ 
strategies
Agricultural policies Substantial decrease in 
support
Substantial decrease in support 
for production but agrarian 
reforms and tariff protec-
tion for local produce in 
countries highly dependent 
on agriculture
Remuneration of environmental 
services (multifunctionality 
and regional development)
Sanitary and nutri-
tion policies
Reactive, especially with 
regard to the obesity 
epidemic
Highly active and effective
Energy policies Search for better energy 
efficiency
Highly active: R&D, substitu-
tion of renewable energies for 
fossil fuels; energy efficiency
Environmental 
policies
Reactive Proactive: coupled with devel-
opment and regional planning 
policies
Private actors’ 
strategies
Role of professional 
agricultural 
organisations
Considerable, especially in 
developing countries
Strategies of multi-
national firms
Multinational firms 
increase their control 
over agricultural 
production
High level of segmentation 
of markets and diversity of 
actors
Role of NGOs Important role of NGOs 
in development
Important role of development 
and environmental protection 
NGOs
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Sustainable Development
Reducing Poverty and Protecting the Environment: A Trade-Off in Agrimonde 
GO; Synergies and Compromises in Agrimonde 1
In both scenarios, decisive progress has been made in alleviating poverty and mal-
nutrition. In Agrimonde GO this objective has been met to the detriment of other 
objectives such as the protection of ecosystems, the struggle against climate change, 
or bringing the obesity epidemic under control. In contrast, Agrimonde 1 explores 
the complementarity of these objectives. However, the protection of ecosystems 
in certain areas risks limiting agricultural development, as seen in SSA. Limited 
yield gains have been offset by a considerable expansion of cultivated areas, which 
raise sustainability problems as far as greenhouse gas emissions and biodiversity 
are concerned.
In Agrimonde GO the high economic growth has resulted in an explosion of 
the energy demand. This demand is satisfied above all by fossil fuels (including 
coal), even though the use of biofuels is increasing and renewable energies account 
for a total of 10 % of the energy consumed in 2050. Consequently, it is in this MA 
scenario that climate change is most marked. Unlike Agrimonde GO, the struggle 
against climate change is a priority in Agrimonde 1 and massive investments in the 
development of new energy sources have made it possible to limit greenhouse gas 
emissions. The fact remains that by 2050 the inertia associated with climate change, 
coupled with still fragmented knowledge on this phenomenon and its consequences, 
Table A6.6  Knowledge and technologies in the field of food and agriculture
Agrimonde GO Agrimonde 1
Investments in public and 
private R&D
Heavy investments (public and 
private)
Heavy investments (public and 
private), oriented by public 
policies
Objectives of innovations Yield gains Ecological intensification
Intellectual property system for 
living organisms
Strengthening IPR is starting 
to be called into question by 
developing countries at the 
end of the period
IPR systems with strong 
exemptions (public health, 
development, environment)
Orientations of agricultural 
research
Genetic engineering, agro-
chemistry, irrigation tech-
niques, etc.
Knowledge of the functioning 
of ecosystems (ecology, 
genomics), ecological engi-
neering, biotechnologies
Farmers’ training Developed but with little focus 
on environmental manage-
ment; standardisation of 
skills
Highly developed in develop-
ing countries and in rich 
countries
Organisation and actors of inno-
vation and of its diffusion
Public and private research 
laboratories, centres of 
agricultural training
Multiple (researchers, trainers, 
professionals) and interac-
tive (clusters, highly inter-
nationalised communities 
of practice and epistemic 
communities)
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make it impossible to affirm that global warming will be worse in Agrimonde GO 
than in Agrimonde 1. As a rupture scenario that is highly demanding as regards 
public actions, Agrimonde 1 is the type of scenario which emerges in response to 
crises. Accelerated climate change in the early twenty-first century could therefore 
be one of the crises at the origin of this scenario. Even though other conjectures can 
be considered, we can also assume that the active struggle against climate change 
will have started to have effects on the climate in around 2050 (Table A6.7).
Table A6.7  Sustainable development
Agrimonde GO Agrimonde 1
Natural 
resources
Biodiversity 
conservation
Deterioration Loss of wild biodiver-
sity; gain in domestic 
biodiversity
Greenhouse gas 
emissions and 
climate
Very steep increase in 
greenhouse gas emis-
sions (+50 %)
After a peak of emissions in 
2020, decline of green-
house gas emissions below 
the 2000 level
Very steep increase in 
global temperatures 
(highest in the 4 MA 
scenarios)
Acceleration of climate 
change in the first quarter 
of the century; the effects 
of mitigation policies only 
felt towards 2050
Soil fertility Deterioration due to 
chemical products and 
agricultural practices
Decrease of erosion and 
salinisation owing to eco-
logical intensification
Water (availability 
and quality
Increased use of water 
(owing to more avail-
ability as a result of 
climate change)
Improvement of the 
water-related services of 
ecosystems
Deterioration of the quality Better management of the 
resource
Weak development of 
irrigation
Social equity Satisfaction of essen-
tial needs (food, 
health, employ-
ment, education)
Improvement with a reduc-
tion in inequalities
Improvement with a reduc-
tion in inequalities
Quality of life: 
dwellings, culture, 
social relations
Improvement but problems 
of sustainability of 
megalopoles, pollution, 
etc.
Improvement with promotion 
of cultural diversity—New 
town-country relations
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